Immunodetection of DNA with biotinylated RNA probes: a study of reactivity of a monoclonal antibody to DNA-RNA hybrids.
A quantitative, nonisotopic hybridization assay which measures specific DNA-RNA hybrids is described. A biotinylated RNA probe is reacted in solution with a DNA target and the labeled hybrids are immobilized onto a solid phase surface with an antibiotin antibody. Bound hybrids are detected with a beta-galactosidase-labeled monoclonal antibody against DNA-RNA hybrids and are quantitated with the addition of a fluorogenic substrate. In a model system using pSP65 or pGEM4 plasmids and transcripts, biotinylated RNA probes allowed detection of 5 pg of DNA in 10(6) pg of exogenous nucleic acids in 1000 min. Signals generated in the system depended on input target length. A nucleic acid target of 25 bases was still detectable in the assay. Human immunodeficiency virus type 1 (HIV-1) DNA was amplified in the polymerase chain reaction with Taq polymerase and a set of primers for the pol gene, one of which contained T7 RNA polymerase promoter sequences. A HIV-RNA probe of 326 bases was transcribed with T7 RNA polymerase using polymerase chain reaction (PCR) amplified DNA as a template. The RNA probe of 326 bases performed as well as a RNA probe of 2588 bases for detection of a DNA segment of 355 bp. For detection of dilutions of HIV-1 with PCR, a set of primers (outer set) was used for amplification of HIV-1 DNA. In a separate reaction a set of primers nested between the first set generated through PCR an amplified DNA fragment with the T7 promoter. This fragment was transcribed for the synthesis of a biotinylated RNA probe. This probe could then be reacted with material amplified with the outer set of primers. Ten copies of HIV-DNA could be detected with this procedure.